Background As first responders, police officers may be exposed to infectious agents such as hepatitis viruses and human immunodeficiency virus. Their risk of infection by these viruses can be reduced with training, monitoring and, with some viruses, vaccination.
Introduction
Well over a decade ago, the US Centers for Disease Control and Prevention (CDC) issued 'Updated guidelines for the management of occupational exposures to hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV) and recommendations for post-exposure prophylaxis' [1] . These recommendations include having written protocols for prompt reporting, evaluation, counselling, treatment and followup of exposures that may place a person at risk of hepatitis or HIV infection. As first responders, police officers may be exposed to infectious agents such as hepatitis A virus (HAV), HBV, HCV and HIV. As stated in the CDC guidelines, the risk of infection by these viruses is reduced with education, training, use of protective equipment and post-exposure prophylaxis (PEP) with additional protection from HAV and HBV available through vaccination [1] . To date much of the research on police officers and hepatitis has been concerned with understanding the risk of exposure and rate of seropositivity [2] [3] [4] [5] . Information related to police department policies specific to the prevention and management of blood-borne pathogens is limited.
HepTREC, a centre based at University of Sciences in Philadelphia, provides hepatitis-related research,
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education, training, support and immunization programmes with the goal of reducing the harmful impact of viral hepatitis. HepTREC receives frequent inquiries from police officers concerned about risks to their health from job-related injuries such as knife wounds and needlesticks resulting in exposure to blood or body fluids. Few of the officers calling are vaccinated against hepatitis A and B. Additionally, they are unable to recall training received or knowledge of department policies designed to reduce exposure. The purpose of this study was 2-fold: firstly to examine viral hepatitis and HIV infection prevention policies and practices among police departments and secondly to determine their interest in vaccination and infection prevention education programmes.
Methods
We conducted a cross-sectional survey of all 169 municipal police departments in five south-eastern Pennsylvania counties in 2012. The five counties (Bucks, Chester, Delaware, Montgomery and Philadelphia) include urban, suburban and rural service areas and are home to 4 million people, about 31% of the population in Pennsylvania. This area of Pennsylvania was chosen because of its proximity to HepTREC, the sponsoring agent. The unit of analysis was the police department.
We developed a 15-item questionnaire to capture information in five categories: department size, immunization requirements and recommendations, practices and record keeping, infection prevention education and monitoring of exposures. The third-party face validity of survey questions was established with police officers in neighbouring Berks County. Based on their feedback, several questions were altered to improve the definition of terms and clarity of content. A modified Dillman's Total Design Method [6] was used to optimize survey responses. Surveys were addressed to the Chief of Police, with a letter suggesting consultation with personnel most knowledgeable about the department's health policies. A second mailing was sent two weeks after the first.
Data were analysed using SPSS version 19.0 (IBM Corporation, Somers, NY, USA). Descriptive statistics and a summary of qualitative statements are presented. The project protocol was reviewed and deemed exempt from further ethical consideration by the Institutional Review Board at University of the Sciences.
Results
As presented in Table 1 , 96 (57%) departments responded with representation from at least 50% of departments in each county, including small, medium and large departments from urban, suburban and rural municipalities. Department policies requiring pre-employment physical examinations were almost universal (95%). Vaccination policies were less common with <15% of them requiring and 50% recommending hepatitis, tetanus or influenza vaccination for officers. While some departments did recommend or required vaccination, few took action to provide it (2%) or cover the cost (21%). Fewer than 12% maintained vaccination records and just 20% could even estimate vaccination rates. Approximately 60% of responding departments offered some education about the risk of infection by HAV, HBV and HIV. Where offered, education was generally delivered upon entering employment (35%) and annually or bi-annually (22%). The percentage of departments collecting information about on-the-job exposure to potentially infectious material varied by type of material (46% blood exposure, 40% body fluids and <20% sewage or flood waters).
Discussion
our study found that very few of the police departments required vaccination to protect their officers from infection by blood-borne pathogens. Few departments (15% or less) required vaccination against hepatitis A or B and tetanus. Most departments required pre-employment physical examinations, but fewer than half of them collected exposure information, which in turn will affect provision of appropriate PEP. Infection prevention education was also limited. The degree of risk among police officers from blood-borne pathogens is dependent on experience, age, assignment and duties [2, 4] , but current policies and practices limit departments' ability to identify those at risk. Education programmes provide opportunities to communicate information on prevention and post-exposure procedures and resources available. Many departments expressed interest in education programmes and creating standardized education modules could ensure uniform coverage of essential infection prevention measures.
Restriction of the study to police departments in southeastern Pennsylvania may limit the applicability of its findings to other regions. During survey administration, we learned that several municipalities had merged their police departments and merged departments completed only one survey, artificially decreasing the response rate. As we are unsure of the number of such mergers, we cannot therefore adjust the response rate. We did not examine departments' written policies or details of officers' actions relating to infection risks. To our knowledge, this is the first study of vaccination and infection prevention policies and practices in police departments conducted in the USA. Future studies could include verification of policy details and examination of officers' perceptions and experiences. In conclusion, US police officers' risks of infection by blood-borne pathogens may be unnecessarily increased by the limitations of current police department policies and procedures.
Key points
• In this study, very few police departments required vaccination or information collection to protect their officers from infection by blood-borne pathogens.
• limitations of police department vaccination requirements, infection prevention education and exposure record keeping may place police officers at unnecessary risk for blood-borne pathogens and hinder recognition of infection risk and timely post-exposure prophylaxis.
• Police departments can reduce risk of duty-related infections in officers by adoption of standard infection prevention policies and practices.
